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(54) Electrically operable device operation 

(57) A system for operating an electrically operable 
device (22) comprising support means (12); a number 
of force sensors (14) mounted on the support means; 
force responsive means (24) in engagement with the 
force sensors; manually actuable means (30,32,34,36) 
acting on the force responsive means and actuable to 
alter the force exerted on the force sensors by the force 
responsive means; means (18) for measuring any 
change in force sensed by the force sensors due to 
manual actuation of the manually actuable means; 
means (18) for determining the position of the force 
application on the force responsive means due to man- 
ual actuation of the manually actuable means from the 
measured force change; means (18) for operating the 
electrically operable device dependent on the deter- 
mined position of the force application; and means 
(18,48-54) for providing a signal indicating operation of 
the electrically operable device. 
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Description 

Technical Field 

[0001] The present invention relates to a system for 5 
operating an electrically operable device, and to a 
method of operating an electrically operable device 
using the system of the present invention. 

Background of the Invention 

[0002] Current systems for operating electrically oper- 
able devices include conventional switches, and touch- 
screen systems based on capacitive, ultrasonic or opti- 
cal technology. 

Summary of the Invention 

[0003] It is an object of the present invention to pro- 
vide an alternative system for operating an electrically 
operable device. 

[0004] A system for operating an electrically operable 
device in accordance with the present invention com- 
prises support means; a number of force sensors 
mounted on the support means; force responsive 
means in engagement with the force sensors; manually 
actuable means acting on the force responsive means 
and actuable to alter the force exerted on the force sen- 
sors by the force responsive means; means for measur- 
ing any change in force sensed by the force sensors 
due to manual actuation of the manually actuable 
means; means for determining the position of the force 
application on the force responsive means due to man- 
ual actuation of the manually actuable means from the 
measured force change; means for operating the elec- 
trically operable device dependent on the determined 
position of the force application; and means for provid- 
ing a signal indicating operation of the electrically oper- 
able device. 

[0005] The present invention also includes a method 
of operating an electrically operable device using the 
system of the present invention comprising the steps of 
measuring any change in force sensed by the force sen- 
sors; determining the position of the application of the 
force on the force responsive means dependent on the 
measured force change; operating the electrically oper- 
able device dependent on the determined force applica- 
tion position; and providing a signal indicating operation 
of the electrically operable device. 
[0006] The present invention provides a new arrange- 
ment for controlling the operation of electrically operable 
devices. 

Brief Description of the Drawings 

[0007] The present invention will now be described, by 
way of example, with reference to the accompanying 
drawings, in which:- 



Figure 1 is an exploded view of a system in accord- 
ance with the present invention showing two alter- 
native force responsive panels; 
Figure 2 is a cross-sectional view through one of 
the rotatable actuators of Figure 1 ; 
Figure 3 is a cross-sectional view through one of 
the pushable actuators of Figure 1 ; 
Figure 4 is an illustration of the principle of the 
present invention; and 

Figures 5 to 8 are partial cross-sectional views of 
alternative arrangements for providing vibration to 
the force responsive panel of Figure 1 to confirm 
operation of an electrically operable device. 

Description of the Preferred Embodiment 

[0008] Referring to Figure 1, the system 10 of the 
present invention comprises a support panel or frame 
12 which is substantially rectangular with a force sensor 
14 mounted in each corner of the support frame. Each 
force sensor 14 is connected by lines 16 to an electronic 
control unit 18 which is connected by lines 20 to electri- 
cally operable devices 22. A force responsive panel 24 
is mounted in engagement with the force sensors 14. 
The force responsive panel 24 may be any suitable 
arrangement. Two possible alternative arrangements 
26,28 for the force responsive panel 24 are shown in 
Figure 1 . The first panel 26 comprises a number of man- 
ually rotatable actuators 30 and a number of manually 
pushable actuators 32, both of which are described in 
more detail below. In the alternative arrangement, the 
force responsive panel 28 comprises a number of man- 
ually pushable actuators 34 (which are substantially the 
same as the pushable actuators 32) and a touch screen 
device 36, which may be a glass panel positioned over 
a screen. Any suitable combination of rotatable and 
pushable actuators and touch screen devices may be 
used in the force responsive panel 24 of the present 
invention. 

[0009] As shown in Figure 2, the force responsive 
panel 24,26 has a button 38, or any other suitable force 
transmitting device, in contact with each force sensor 
14. Also, each rotatable actuator 30 has a spindle 40 
which is rotatably mounted in the support frame 12 and 
defines the rotation axis A for the actuator 30. Offset 
from the rotation axis A, and in contact with the force 
responsive panel 24,26, the rotatable actuator 30 has a 
button 42. As the actuator 30 is rotated about axis A, the 
contact point between the button 42 on the actuator and 
the force responsive panel 24,26 transverses an arc of 
a circle. As shown in Figure 3, each pushable actuator 
32 has a depressible cover 44 which is biased by a 
spring 46. Other suitable arrangements for the pushable 
actuator may be used. 

[0010] The electronic control unit 18 is a computer 
based system which is programmed to calculate certain 
parameters based on received signals, and to send sig- 
nals to operate the electrically operable devices 22 
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dependent on the calculated parameters. The electronic 
control unit 18 is also programmed with certain prede- 
termined parameters such as the distance between the 
force sensors 14, and the positions of the actuators 
30,32 relative to the force sensors. Each actuator 30,32 5 
and/or each position on the touch screen device 36 
relates to one or more of the electrically operable 
devices 22 and how that device or those devices is/are 
to be operated. 

[0011] The electronic control unit 18 monitors the 10 
force signal from each force sensor 14. If one of the 
rotatable actuators 30 is manually rotated, the button 42 
on the actuator moves relative to the force responsive 
panel 24,26. As a consequence of this movement, the 
force exerted on each force sensor 14 by the force is 
responsive panel 24,26 changes. From the changing 
force signal from each force sensor 14, the electronic 
control unit 18 calculates the new position of the moved 
button 42. The electronic control unit 18 is therefore 
able to determine which of the rotatable actuators 30 20 
has been moved, and which position it has been moved 
to. From this determination, the electronic control unit 
18 sends an appropriate signal to one or more of the 
electrically operable devices 22 to operate the device or 
devices in accordance with the manually selected 25 
requirement. Similarly, if one of the pushable actuators 
32 is manually depressed, the force exerted by the force 
responsive panel 24,26 on each force sensor 14 
changes. From the changing force signal from the force 
sensors 14, the electronic control unit 18 calculates the 30 
position of the actuator 32 which has been depressed. 
The electronic control unit 18 is therefore able to deter- 
mine which of the pushable actuators 32 has been 
depressed, and from this determination, the electronic 
control unit 18 sends an appropriate signal to one or 35 
more of the electrically operable devices 22 to operate 
the device or devices in accordance with the manually 
selected requirement. The electronic control unit 18 can 
be used in the same manner where the force responsive 
panel 28 has the touch screen device 36. Manual appli- 40 
cation of a force at a selected point on the touch screen 
device 36 will change the force being applied by the 
force responsive panel 28 on the force sensors 14. 
From the changing force signal from the force sensors 
14, the electronic control unit 18 calculates the position 45 
of the application of manual force on the touch screen 
device 36, and operates the appropriate electrically 
operable device 22 according to the manually selected 
requirement. 

[0012] The basic principal of the present invention is so 
shown in Figure 4. Application of a force F at a point 
P(x,y) on the force responsive panel 24 will change the 
force on the first force sensor 14 by F-|, on the second 
force sensor by F 2> on the third force sensor by F 3 , and 
on the fourth force sensor by F 4 . From the following 55 
equations:- 

(F 1 +F 4 )/F = x 2 /(x 1 +x 2 ) 



(F 1+ F 2 )/F = y 2 /(y 1+ y 2 ) 

(F 2 +F 3 )/F = x 1 (x 1 +x 2 ) 

(F 3+ F 4 )/F = yi /(y 1+ y 2 ) 

the values of x-j, x 2> y-|, and y 2 can be calculated, and 
hence the position P(x,y) can be determined. The 
present invention works by sensing the application of a 
force to a force responsive panel 24 within an area 
bounded by the force sensors 14. 
[001 3] The electronic control unit 1 8 may also monitor 
the status of one or more of the electrically operable 
devices 22. For example, the first force application to a 
pushable actuator 32,34 may indicate that an electri- 
cally operable device 22 is to be switched on, and the 
second, subsequent, push on the same actuator will 
indicate that the same device is to be switched off. 
[0014] The electronic control unit 18 may be pro- 
grammed to monitor the speed of the change in force on 
each force sensor 14, or the absolute value of the 
applied force F. This arrangement can be used deter- 
mining the amount of operation of one of the electrically 
operable devices 22 (for example, the required speed of 
an electric motor, temperature setting), or for detecting 
emergency situations. 

[0015] The pushable actuator 32 may have include a 
spring 46, as mentioned above, which provides a form 
of feel or feedback to the operator that the actuator has 
been actuated. Such a feel or feedback is not available 
with the touch screen device 36. Also, it may not be 
apparent to the operator that the electronic control unit 
18 has received the signal to actuate one of the electri- 
cally operable devices 22 as requested by the opera- 
tor's manual actuation of one of the actuators 30-34 or 
the touch screen device 36. To overcome this potential 
problem, the electronic control unit 18 may also be 
capable of sending signals to a visual or audio device 
(not shown) to confirm operation of an electrically oper- 
able device 22. In a preferred arrangement, however, 
the electronic control unit 18, on sending a signal to one 
or more of the electrically operable devices 22, substan- 
tially simultaneously actuates a device (as described 
below) which vibrates the force responsive panel 
24,26,28 for a predetermined amount of time. The vibra- 
tion of the force responsive panel 24,26,28 will be felt by 
the operator to provide an indication that the electronic 
control unit 18 has actuated the electrically operable 
device 22 as required by the operator. 
[0016] Examples of devices for vibrating the force 
responsive panel 24,26,28 are shown in Figures 5 to 8. 
In Figure 5, a coil 48 is positioned around a U-shaped 
core 50 secured to the support frame 12 or some other 
support member, and a magnetically responsive leg 52 
is secured to the force responsive panel 24,26,28 and 
positioned between the arms 54 of the core 50. The coil 
48 is connected by a line 56 to the electronic control unit 
18. On sending a signal to one or more electrically oper- 
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able devices 22, the electronic control unit 18 also 
sends a signal to the coil 48, causing the leg 52 to 
vibrate in the direction of arrow 58, and hence causing 
the force responsive panel 24,26,28 to vibrate. In Figure 
6, a V- or U-shaped leaf spring 60 is secured between 5 
the force responsive panel 24,26,28 and the support 
frame 1 2 or other support member. A solenoid or other 
electromagnetic device 62 with a shaft 64 capable of 
translational movement is secured to the support frame 
12. The solenoid 62 is connected by a line 66 to the w 
electronic control unit 1 8. The shaft 64 is connected to a 
central portion of the leaf spring 60. On sending a signal 
to one or more electrically operable devices 22, the 
electronic control unit 1 8 also sends a signal to the sole- 
noid 62, causing the shaft 64 to vibrate in the direction 15 
of arrow 68, and hence causing the force responsive 
panel 24,26,28 to vibrate in the direction of arrow 70. In 
Figure 7, a solenoid or other electromagnetic device 72 
is mounted on the support frame 12 and has a shaft 74 
which passes through a bearing 76 on the support 20 
frame and is secured to the force responsive panel 
24,26,28. The solenoid 72 is connected by a line 78 to 
the electronic control unit 1 8. On sending a signal to one 
or more electrically operable devices 22, the electronic 
control unit 18 also sends a signal to the solenoid 72, 2 s 
causing the shaft 74 to vibrate in the direction of arrow 
80, and hence causing the force responsive panel 
24,26,28 to vibrate. In Figure 8, a coil spring 82 is 
secured between the force responsive panel 24,26,28 
and the support frame 12. A rotatable cam member 84 30 
is positioned between, and engageable with, the force 
responsive panel 24,26,28 and the support frame 12. 
The cam member 84 is connected off-centre to a shaft 
86 which is rotatable by a DC motor 88. The DC motor 
88 is connected by a line 90 to the electronic control unit 35 
1 8. On sending a signal to one or more electrically oper- 
able devices 22, the electronic control unit 18 also 
sends a signal to the DC motor 88, causing the shaft 86 
and the cam member 84 to rotate, and hence causing 
the force responsive panel 24,26,28 to vibrate in the 40 
direction of arrow 92. 

[0017] In the present invention, any suitable number 
of force sensors 14 may be used. Also, the support 
frame 1 2 and the force responsive panel 24 may be any 
suitable shape. 45 
[0018] The present invention has particular applica- 
tion in motor vehicles, and the force responsive panel 
24 could, for example, be mounted in the dashboard of 
a motor vehicle, and be used for operating any one or 
more electrically operable devices, such as internal and so 
external lights, windshield wipers, air conditioning fans, 
audio equipment, etc. In such an arrangement, the sup- 
port panel or frame 12 could be provided by the dash- 
board. 

55 

Claims 

1. A system for operating an electrically operable 
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device (22) comprising support means (12); a 
number of force sensors (1 4) mounted on the sup- 
port means; force responsive means (24-28) in 
engagement with the force sensors; manually actu- 
able means (30-36) acting on the force responsive 
means and actuable to alter the force exerted on 
the force sensors by the force responsive means; 
means (18) for measuring any change in force 
sensed by the force sensors due to manual actua- 
tion of the manually actuable means; means (18) 
for determining the position of the force application 
on the force responsive means due to manual actu- 
ation of the manually actuable means from the 
measured force change; means (18) for operating 
the electrically operable device dependent on the 
determined position of the force application; and 
means (18,48-54) for providing a signal indicating 
operation of the electrically operable device. 

2. A system as claimed in Claim 1 , wherein the manu- 
ally actuable means comprises an actuator (30) 
which is manually rotatable about an axis (A), the 
actuator having a button (42) which is offset from 
the rotation axis and in contact with the force 
responsive means (26). 

3. A system as claimed in Claim 1 , wherein the manu- 
ally actuable means comprises a manually pusha- 
ble actuator (32,34). 

4. A system as claimed in Claim 1 , wherein the manu- 
ally actuable means comprises a touch screen 
device (36). 

5. A system as claimed in any one of Claims 1 to 4, 
wherein the force responsive means (24-28) has a 
button (38) in contact with each force sensor (14). 

6. A system as claimed in any one of Claims 1 to 5, 
further comprising means (18) for monitoring the 
rate of change of the force sensed by the force sen- 
sors and/or the absolute value of the applied force; 
and means (18) for operating the electrically opera- 
ble device (22) dependent on the monitored rate of 
force change or the absolute value of the applied 
force. 

7. A system as claimed in any one of Claims 1 to 6, 
wherein the support means is a rectangular panel 
or frame (12), and wherein a force sensor (14) is 
mounted in each corner of the panel or frame. 

8. A system as claimed in any one of Claims 1 to 7, 
wherein the means for providing a signal indicating 
operation of the electrically operable device (22) 
comprises vibrating means (48-54) connected to 
the force responsive means (24-28) and causing 
vibration of the force responsive means when an 
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electrically operable device is operated. 

9. A system as claimed in Claim 8, wherein the vibrat- 
ing means comprises an electromagnetic device 
(48,50;62;72) and a member (52,64,74) capable of 5 
translational movement by the electromagnetic 
device. 

10. A system as claimed in Claim 8, wherein the vibrat- 
ing means comprises a DC motor (88) and a cam 10 
member (84) capable of rotational movement by the 

DC motor. 

11. A system as claimed in any one of Claims 1 to 10 

for use in a motor vehicle. 15 

12. A method of operating an electrically operable 
device (22) using a system as claimed in any one of 
Claims 1 to 1 1 , comprising the steps of 

20 

measuring any change in force sensed by the 
force sensors (14); 

determining the position of the application of 
the force on the force responsive means (24- 
28) dependent on the measured force change; 25 
operating the electrically operable device 
dependent on the determined force application 
position; and 

providing a signal indicating operation of the 
electrically operable device. 30 
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(54) Electrically operable device operation 

(57) A system for operating an electrically operable 
device (22) comprising support means (12); a number 
of force sensors (14) mounted on the support means; 
force responsive means (24) in engagement with the 
force sensors; manually actuable means (30,32,34,36) 
acting on the force responsive means and actuable to 
alter the force exerted on the force sensors by the force 
responsive means; means (18) for measuring any 
change in force sensed by the force sensors due to 
manual actuation of the manually actuable means; 
means (18) for determining the position of the force 
application on the force responsive means due to man- 
ual actuation of the manually actuable means from the 
measured force change; means (18) for operating the 
electrically operable device dependent on the deter- 
mined position of the force application; and means 
(18,48-54) for providing a signal indicating operation of 
the electrically operable device. 
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